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(54) LIGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting 
device which has superior reliability and can emit light of 
high luminance. 

SOLUTION: The light-emitting device has a light- 
emitting element and a metal package, which has a 
recessed part where the light-emitting element is stored 
and at least one through-hole penetrated in the bottom 
surface of the recessed part along the thickness and 
also has a lead electrode inserted into the through-hole 
via an insulator; and the top surface of the recessed 
part has a collar part in the outward direction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is luminescence equipment characterized by being luminescence equipment which 
has at least one through tube which has the crevice where a light emitting device and this light 
emitting device are contained, and was penetrated in the thickness direction on said crevice 
base, and has the metal package with which it comes to insert a lead electrode in said through 
tube through an insulator, and the maximum top face of said crevice having a flange in the 
direction of an outside. 

[Claim 2] It is luminescence equipment according to claim 1 characterized by area of a 
component side being larger than a principal plane in said lead electrode. 
[Claim 3] The side face of said crevice is luminescence equipment according to claim 1 to 2 
characterized by being a taper configuration. 

[Claim 4] Luminescence equipment according to claim 1 to 3 characterized by having the 
translucency closure member which covers said light emitting device in said crevice, and having 
the fluorescent material which can emit light in wavelength which absorbs a part of light from 
said light emitting device, and is different in said closure member. 

[Claim 5] Said metal package is luminescence equipment according to claim 1 to 4 characterized 
by having Ag deposit on the front face of the base material which consists of covar or iron. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence equipment which was 
excellent in dependability especially with respect to the luminescence equipment used for the 
various light sources, such as the back light light source, a display, and lighting, or a photosensor. 

[0002] 

[Description of the Prior Art] High brightness, a high power semi-conductor light emitting device, 
small, and high sensitivity luminescence equipment are developed, and it is used for various fields 
today. Such luminescence equipment is used for the light source of an optical printer head, the 
liquid crystal back light light source, the light source of various meter, various reading sensors, 
etc. taking advantage of small, the low power, or which lightweight description. 
[0003] As an example of such luminescence equipment, the luminescence equipment shown 
in drawing 13 is mentioned. The plastic package 5 which the lead electrode 2 was inserted and 
was really fabricated is used. Said package has a crevice for containing a light emitting device, 
the lead electrode 2 prepared in each electrode of an LED chip, and a package while carrying out 
die bond of the LED chip 1 as a light emitting device on the lead electrode 2 exposed from said 
crevice base — a gold streak — it is made to connect electrically by the 4th grade The closure 
of the LED chip arranged in a crevice is carried out by the mold resin 9 grade of translucency. 
Thereby, an LED chip, a wire, etc. which have been arranged inside a package are protected from 
external environments, such as moisture and external force, and very reliable luminescence 
equipment is obtained. 

[0004] However, such luminescence equipment is beginning to be used by the breadth of a field 
of the invention under a severer environmental condition. With the luminescence equipment used 
for the aircraft or mount, it may change with outside air temperature, for example to -20 or less 
degrees C [ +80 ] or more. Moreover, an outside atmospheric pressure, a thermal shock, etc. and 
coincidence also have vibration. In such a case, an LED chip exfoliates from die bond resin by 
expansion and contraction of mold resin etc., and the luminous intensity and directional 
characteristics which are emitted change. When severe, an open circuit of a wire etc. may be 
produced and light may not be emitted at all. 

[0005] Moreover, a light emitting device emits heat by power consumption. The luminescence 
equipment which has the above-mentioned configuration can miss the heat generated from a 
light emitting device to a substrate side through a lead electrode. However, if the heat 
dissipation effectiveness cannot fully be satisfied, and raises the output of a light emitting device 
and a high current is passed as like, since heat dissipation by the package is inadequate, the 
temperature of a light emitting device will rise and will cause degradation of the resin which 
exists in the working speed and perimeter of a component etc. 

[0006] On the other hand, the can type package is used as a package which has high 
dependability conventionally. For example, the stem for semiconductor devices which has the 
metal base 10 of a convex configuration as shown in drawing 14 , and the lead electrode 2 by 
which sealing was carried out to the through tube formed in the thickness direction of this metal 
base 10 in airtight insulation through the insulators 3, such as glass, is used. A light emitting 
device is electrically connected to the top face of such a stem. The hermetic seal of the can 1 1 
with an aperture which has a flange at the pars basilaris ossis occipitalis is carried out to this 
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[0019] A package 5 consists of a metal and has a crevice configuration. Moreover, in said 
crevice base, it has two through tubes penetrated in the thickness direction, and the forward and 
negative lead electrode 2 is inserted in said through tube through the insulator 3, respectively. 
Thus, the LED chip 1 which is a light emitting device is arranged on the crevice base of the 
constituted package, and each electrode of said LED chip is connected with the wire 4 as 
electrically as each lead electrode 2. In addition, in this invention, the maximum top face of said 
crevice has the flange 12 in the direction of the exterior. 

[0020] The hermetic seal of the metal package 5 to which the LED chip was connected 
electrically as mentioned above is carried out by the lid 6 which has the translucency window 
part 7 so that the crevice of said package may be taken up. Here, in said translucency window 
part 7, the fluorescent material 8 which can emit light contains wavelength which absorbs a part 
of light [ at least ] from said LED chip, and is different. Hereafter, each configuration of the 
gestalt of operation of this invention is explained in full detail. (Light emitting device 1) Although 
especially the light emitting device 1 is not limited in this invention, when a fluorescent material 
is used, the semi-conductor light emitting device which has the luminous layer which can emit 
light in the wavelength which can excite this fluorescent material is desirable. Although various 
semi-conductors, such as ZnSe and GaN, can be mentioned as such a semi-conductor light 
emitting device, the nitride semi-conductor (InXAIYGa1-X-YN, 0 <=X, 0<=Y, X+Y<=1) with which 
the short wavelength which can excite a fluorescent material efficiently can emit light is 
mentioned suitably. As structure of a semi-conductor, the thing of a terrorism configuration is 
mentioned to the gay structure, hetero structure, or double which has MIS junction, PIN junction, 
pn junction, etc. Various luminescence wavelength can be chosen by whenever [ ingredient or its 
mixed-crystal ]. [ of a semi-conductor layer ] Moreover, it can also consider as the single 
quantum well structure and multiplex quantum well structure where the semi-conductor barrier 
layer was made to form in the thin film which the quantum effectiveness produces. 
[0021] When a nitride semi-conductor is used, ingredients, such as sapphire, a spinel, and SiC, 
Si, ZnO, are suitably used for the substrate for semi-conductors. In order to make a crystalline 
good nitride semi-conductor form with sufficient mass-production nature, it is desirable to use a 
sapphire substrate, this sapphire substrate top — MOCVD — a nitride semi-conductor can be 
made to form using law etc. Buffer layers, such as GaN, AIN, and GaAIN, are formed on silicon on 
sapphire, and the nitride semi-conductor which has pn junction is made to form on it. 
[0022] A terrorism configuration etc. is mentioned to the double which carried out the laminating 
of the 1st contact layer formed by n mold gallium nitride on the buffer layer, the 1st cladding 
layer made to form by n mold alumimium-nitride gallium, the barrier layer formed by the indium 
nitride gallium, the 2nd cladding layer formed by p mold alumimium-nitride gallium, and the 2nd 
contact layer formed by p mold gallium nitride to order as an example of a light emitting device 
which has the pn junction which used the nitride semi-conductor. 

[0023] A nitride semi-conductor shows n mold conductivity in the condition of not doping an 
impurity. When making n mold nitride semi-conductor of a request, such as raising luminous 
efficiency, form, it is desirable to introduce Si, germanium, Se, Te, C, etc. suitably as an n mold 
dopant. On the other hand, when making p mold nitride semi-conductor form, Zn, Mg, Be, 
calcium, Sr, Ba, etc. which are p mold dopant are made to dope. Only by doping p mold dopant, 
since it is hard to form a nitride semi-conductor into p mold, it is desirable to make low 
resistance form by heating, a plasma exposure, etc. at a furnace after p mold dopant installation. 
The light emitting device which consists of a nitride semi-conductor can be made to form after 
electrode formation by making it cut in the shape of a chip from a semi-conductor wafer. 
[0024] When making a white system emit light in the light emitting diode of this invention, in 
consideration of complementary color relation with the luminescence wavelength from a 
fluorescent material, degradation of translucency resin, etc., the luminescence wavelength of a 
light emitting device has 400nm or more desirable 530nm or less, and 420nm or more 490nm or 
less is more desirable. In order to raise more excitation with a light emitting device and a 
fluorescent material, and luminous efficiency, respectively, 450nm or more 475nm or less is still 
more desirable. 

[0025] In addition, since the package body of this invention consists of only metals which are 
inorganic substances, it does not have a possibility of deteriorating by ultraviolet rays. Therefore, 
the light emitting device which makes an ultraviolet-rays field shorter than 400nm or the short 
wavelength field of the light the main luminescence wavelength can be used for the 
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luminescence equipment of this invention. Moreover, color conversion mold luminescence 
equipment with little co or nonuniform^ is obtained by combining said light emitting device and 
^J.™^ u 3 Part ° f the wavele "g th is ab «orbed and can emit light in other 

7Z uZ -2 "2? SUch u CO L or conv ersion mold luminescence equipment uses fundamentally only 
tLli Pi emrtted . f T? m the ^orescent material, it can perform color adjustment comparatively 
eas.ly. Since variations, such as wavelength of a semi-conductor light emitting device, are 
absorbed and only the luminescent color of a fluorescent material can determine a chromaticity 

ILllf J 0386 W u Gr r tHe semi - cond "<*or 1'^ emitting device which emits light in 

the light is used when using the light emitting device which has the wavelength of an ultraviolet 
region especially, mass-production nature can be raised, using the glass which is resin 
comparatively strong against ultraviolet rays, and an inorganic substance here, in case the binder 
of sa.d fluorescent material ,s carried out to luminescence equipment - it is desirable (Metal 

eouinmL^f th S ^ T<£ ^ ^ * e ^ Package 5 USed for the luminescence 
equipment of the gestalt of this operation has a crevice configuration, and were penetrated in 
the thickness direction , in sa.d crevice base, and the forward and negative lead electrode 2 is 
inserted ,n said through tube through the insulator 3. respectively. That, as for said lead 

drawhe 2 "th^^H^ f JU ? be . inS6rted in Said metal packa * e «nd insulator, like 

™' the !f ad e f tr °de of another side may fix so that current may be conducted with a 
metal package Thus, if constrtuted. since an insulator is not minded from a light emitting device 

d^rablT CreV ' Ce ** PaCkageS ' heat dissipat i°" nat ure i^ves and it is 

in^lnt° c reOV 7; h aS f °J 8 T 6tal PaCkage and 3 ' ead e,ectr °de. it is desirable to consist of same 
SEfm Tan K 5* "t™ T k 7 fiX thrOUgh insulating member . the hermetic seal 

miinT a T 1 1 ° Ut i 00d ' W ' thOUt destr °y in g said inflating member. Moreover, when 

^^^^^ PaCka - fiX 3 -mbe, the adhesion in a 

fexnJS™ 3 PaCk ? ge ♦ CreViC / u 5336 : 35 f ° r the area of tne principal plane of the lead electrode 
2 exposed in consideration of the miniaturization of luminescence equipment, and the precision 

MoZJ t £ g ' " de f' r f b,e T™ 2 -°- 2mm ' and * is 2 0 05mm 2-0-1 5mm more prefera^y 
^JIZZ' ♦ P H n K ,Pal P 'T- ° f f ' ead eleCtr ° de and the com P°nent side which has countered 

biro m! ™ ^ ^ a g ' arger tHan Said Principa ' Plane - Thereb * said ,ead strode 

fZ Zl °? C ach,ev,n& and 11 bain S stabilized and carrying out the surface mount of the 
Z^l . T 6 !° ! nCe e r Pment ] - Moreover, since a touch area with a mounting substrate 
becomes large, heat dissipation nature improves. Such a lead electrode of a configuration is 

£ ^«ln*L C *r Vme l ° Ut W ° rking ° f Sh6et m6tal ° f the lead elec trode formed for example, 

in the shape of a column from a component-side side, and can be formed in a breadth mold a 
back taper mold, etc. a reverse T character mold and an end 

[0028] Moreover, as for the side face of the crevice of a metal package, it is desirable that it is a 
taper configuration. Thus, by establishing an inclination in a side face, the optical ejection 
effectiveness of the light emitting device arranged on the base improves. Moreover, in case a 

b.Tnn^f ag6 J S r 6 t0 re ! eaSe fr ° m m °' d fr ° m Shaping metal mo,d ' ^oessive stress cannot 
mnSlP sa,d fap-ng Package, but a package can be produced with the sufficient yield. 

SarL!Xt C H a h * ♦! PaCkag !c US6d f ° r the lumines ^noe equipment of this invention is 

characterized by the maximum top face of said crevice serving as a flange prolonged in the 
direction of an outs.de. Sa.d flange turns into a weld zone at the time of carrying out the 

ZTn^Mtt S °? ViCe bV tHe , lid " tHat iS ' the metal package used witb the luminescence 
equipment of this invention - a weld zone with a lid - the exterior from a package top face - 
going — a collar — ,t is really fabricated in the configuration. Thus, by really fabricating a 
package body and a weld zone with the same ingredient, heat can be radiated good in the Joule's 
heat generated by seam welding. Without this having a bad influence on other component parts a 
hermetic seal can be carried out and it is desirable P ' 

£n 3 a! ] h MOreOVer, ! a l d fl T ge iS '° Cated the maximum top face of a crevice. Although said 
flange has a possibility of becoming bored caudad with the heat at the time of welding, it can 
mount good satisfactory like this invention by positioning a flange at the package topmost part 

°° mP ° nent S de - Th6re is 3 possibi| ity that a flange may become it by welding 
that the flange which ,s a weld zone is on a package base and parallel Rhine bored even by 
component-s.de Rhme as compared with this, and it becomes difficult for the dull flange to serve 
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as hindrance and to mount luminescence equipment in stability. Moreover, when there is a 
temperature gradient in the melting point of a package base material, and the melting point of a 
deposit greatly, in case the seam welding of said flange and lid is carried out, the matter with the 
low melting point scatters around, it adheres to the insulating section of a lead electrode and a 
package, poor insulation is produced, and it is thought that it has a bad influence on an operating 
characteristic. On the other hand, since it is separated from the luminescence equipment of this 
invention of said insulating section and said flange, the above problems are avoidable. 
[0031] Moreover, strong strong covar or iron can be preferably used for the quality of the 
material of a package. Thereby, a thin package can be formed. Covar is a Fe-nickel-Co alloy and 
it has the coefficient of thermal expansion of the low melting glass used for an insulating 
member, and approximation. The luminescence equipment which the hermetic seal was improved 
by precision by this is obtained. Moreover, it is desirable to prepare a reflecting layer in the front 
face of the quality of the material of a package. The ingredient of a reflecting layer will not be 
limited especially if the light from the light emitting device arranged at a package, the fluorescent 
material both used is reflected good. If it prepares in a package front face by making Ag plating 
into said reflecting layer, the rate of reflective dispersion of the light of a package will improve, 
and also Ag layer serves as wax material for welding, the adhesion of a light emitting device, a 
wire, and a lid and a package body improves, and it is desirable. Furthermore, such effectiveness 
will be increased if Ag layer is plated to mat. 

[0032] Moreover, the thickness of said package has 0.3mm - 1 .0 desirablemm, and it is 0.5mm - 
0.7mm more preferably. When thinner than 0.3mm, a crack will arise in a welding interface at the 
time of seam welding with a lid, or the reinforcement of the whole package will fall. Thus, if 
airtightness becomes imperfect, moisture will trespass upon the interior, a wire and a light 
emitting device will be corroded, and dependability will fall. Moreover, when it is made thickness 
1 .0mm or more, there is a possibility that pulse current may propagation-come to be hard to said 
welding interface, and a seal may become imperfect. Moreover, cost becomes high while 
luminescence equipment is enlarged. The metal package used by this invention can obtain 
cheaply the luminescence equipment which has high dependability by constituting as mentioned 
above. (Lid 6) The lid 6 used with the gestalt of this operation has the window part 7 which turns 
into a center section from the translucency section as a luminescence side. Said lid uses the 
sealing fixture made from carbon for the lid body which has opening for taking out light in the 
center section, by making the glass of the shape of a tablet used as a window part arrange and 
#### in said opening, carries out sealing of glass and the lid body in airtight insulation, and is 
formed. 

[0033] As for the quality of the material of said lid, it is desirable that the translucency member 
and coefficient of thermal expansion of a package body and a window part approximate. 
Moreover, when the front face of the quality of the material of a lid has nickel deposit, it can 
protect the quality of the material of a lid, and is desirable. 

[0034] The configuration of a lid will not be limited, especially if it has the flange of a package, 
and a close possible field and the crevice of a package can be closed. When the lid which has the 
flange of a package and the corresponding flat surface like drawing 3 , and has the heights 
corresponding to a package crevice is used, positioning with a package and a lid becomes easy, 
mass-production nature improves, and it is desirable. 

[0035] When, applying the liquefied resin of fluorescent material content on the other hand if the 
lid constituted so that it might have the flange of a package and the corresponding flat surface 
and a center section might turn into a package crevice from said flat surface which is a edge 
with heights symmetrically is used like drawing 2 in case a color conversion member will be 
prepared inside the window part of said lid for example, it can prevent that the liquefied resin of 
said fluorescent material content flows even into the flange plane of composition which is the 
seam welding section of said lid. Moreover, by making thickness of said color conversion member 
below into the thickness of said heights, it can prevent that said color conversion member 
contacts the thing of other configurations inevitably, and luminescence equipment is obtained 
with the sufficient yield. Furthermore, if a window part is made into the lens configuration which 
wore the curve like drawin g 8 , convergence of light will become good and the luminescence 
equipment which was excellent in directional characteristics will be obtained. (Fluorescent 
material 8) The fluorescent material 8 contains the luminescence equipment of the gestalt of this 
operation in the window part of a lid. Here, the fluorescent material used by this invention is 
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[0036] The fluorescent material used for the luminescence equipment of the gestalt of this 
operation uses as the base the yttrium aluminum oxide system fluorescent material activated 
with the cerium which can emit light in the light of wavelength which is made to excite the light 
which emitted light from the semi-conductor light emitting device made into a luminous layer 
from a nitride system semi-conductor, and is different. As a concrete yttrium aluminum oxide 
system fluorescent material, YAI03:Ce, Y3aluminum5012 Y:Ce (YAG:Ce) and Y4aluminum209:Ce 
(s). such mixture, etc. are mentioned. Even if an yttrium aluminum oxide system fluorescent 
material has little Ba, Sr, Mg, calcium, and Zn, a kind may contain in it. Moreover, by making Si 
contain, the reaction of crystal growth can be controlled and the particle of a fluorescent 
material can be arranged. 

[0037] In this specification, especially the yttrium aluminum oxide system fluorescent material 
activated by Ce shall be interpreted in a wide sense. It permutes by at least one element chosen 
from the group which consists of Lu, Sc, La, Gd, and Sm in a part or the whole of an yttrium, or 
a part or the whole of aluminum — any of Ba, Tl, Ga. and In — or it is used for the large 
semantics containing the fluorescent substance which is permuted in great numbers and has a 
fluorescence operation. 

[0038] In detail Furthermore, general formula (YzGdl — z) 3aluminum5012:Ce The 
photoluminescence fluorescent substance shown by (0< z<=1 [ however, ]), and general formula 
(Re1-aSma) 3Re'5012:Ce (however, 0<=a<1, 0<=b<=1. and Re) it is chosen from Y, Gd, La, and 
Sc — a kind and Re' at least are chosen from aluminum, Ga, and In — it is a kind at least. It is 
the photoluminescence fluorescent substance shown. 

[0039] This fluorescent material can be strong for heat, light, and moisture, and can make the 
peak of an excitation spectrum carry out near 450nm for garnet structure. Moreover, it has the 
broadcloth emission spectrum with which a luminescence peak is also near 580nm. and lengthens 
the skirt to 700nm. 

[0040] Moreover, a photo-luminescence fluorescent substance can make high excitation 
luminous efficiency of a long wavelength region 460nm or more by containing Gd (gadolinium) 
during a crystal. By the increment in the content of Gd, an emission peak wavelength moves to 
long wavelength, and also shifts the whole luminescence wavelength to a long wavelength side. 
That is. when the strong luminescent color of redness is required, the amount of permutations of 
Gd can be attained by making [ many ] it. On the other hand, while Gd increases, the 
luminescence brightness of photo luminescence by blue glow tends to fall. Furthermore, Tb. Cu, 
Ag, Au. Fe, Cr, Nd, Dy, Co, nickel, Ti, Eu and others can also be made to contain according to a 
request in addition to Ce. 

[0041] And luminescence wavelength shifts a part of aluminum to a short wavelength side in 
permuting by Ga among the presentations of an yttrium aluminum garnet system fluorescent 
substance with garnet structure. Moreover, luminescence wavelength shifts a part of Y of a 
presentation to a long wavelength side in permuting by Gd. When permuting a part of Y by Gd, it 
is desirable to carry out the permutation to Gd to less than ten percent, and to set content 
(permutation) of Ce to 1.0 from 0.03. Although a green component is large and the permutation 
of a red component to Gd decreases at the less than twenty percent, a red component is 
suppliable with increasing the content of Ce, and a desired color tone can be acquired, without 
reducing brightness. If it is made such a presentation, the temperature characteristic can 
become good and the dependability of light emitting diode can be raised. Moreover, if the photo- 
luminescence fluorescent substance adjusted so that it might have many red components is 
used, it becomes possible to emit light in neutral colors, such as pink, and luminescence 
equipment excellent in color rendering properties can be formed. 

[0042] An oxide or the compound which turns into an oxide easily at an elevated temperature is 
used for such a photo-luminescence fluorescent substance as a raw material of Y, Gd, aluminum, 
and Ce, it fully mixes them by stoichiometry, and obtains a raw material. Or the coprecipitation 
oxide which calcinates what coprecipitated the solution which dissolved the rare earth elements 
of Y, Gd, and Ce in the acid by stoichiometry with oxalic acid, and is obtained, and an aluminum 
oxide are mixed, and a mixed raw material is obtained. It can obtain by carrying out optimum 
dose mixing of the fluorides, such as barium fluoride and ammonium fluoride, as flux at this, 
stuffing crucible, calcinating in the temperature requirement of 1 350-1 450-degreeC in air for 2 
to 5 hours, obtaining a burned product, then carrying out the ball mill of the burned product 
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underwater, and letting a screen pass at washing, separation, desiccation, and the last. 
[0043] In the luminescence equipment of the invention in this application, such a photo- 
luminescence fluorescent substance may mix the yttrium aluminum garnet fluorescent substance 
and other fluorescent substances which were activated with two or more kinds of ceriums. 
[0044] On the other hand, when the emission spectrum emitted from a light emitting device is 
the light (for example, 420nm or less) with very low ultraviolet region and visibility, said some of 
emission spectrums [ at least ] are absorbed, an emission spectrum with two or more 
luminescence peaks is emitted, and, as for said emission spectrum, it is desirable to use the 
fluorescent material which is the fluorescence from which at least a part serves as the 
complementary color mutually. Since the above-mentioned fluorescent material has the peak of 
two or more emission spectrums including a complementary color field, color tone gap of the 
fluorescent material itself can absorb the variation in a light emitting device very small, and it 
can control color tone gap of luminescence equipment. Rather than it, the luminescence full 
width at half maximum by the side of short wavelength can use the emission spectrum with two 
or more [ above ] peaks as the luminescence equipment which was excellent in color rendering 
properties while a narrow thing is desirable and can take out the component of long wavelength 
from the luminescence full width at half maximum by the side of long wavelength comparatively 
easily by this. Moreover, if another fluorescent material with a luminescence peak is used 
between two or more [ above ] luminescence peaks with said fluorescent material, while being 
able to emit light in white, the luminescence equipment with which desired neutral colors can 
emit light in high brightness will be obtained. Furthermore, if the intensity ratio of two or more 
emission spectrums from which at least a part serves as the complementary color with a 
presentation is adjusted, fine tuning of a white field will be attained also by gap of a few by this 
of what human being's eyes can feel sensitively. 

[0045] The alkaline-earth-metal halogen apatite fluorescent substance *##*(ed) by Eu which has 
the element represented with M containing one sort which considers as a concrete fluorescent 
material, for example, is chosen from Mg, calcium, Ba, Sr, and Zn at least, and the element 
represented with M' containing one sort chosen from Mn, Fe, Cr, and Sn at least can be used, 
and the luminescence equipment with which a white system with sufficient mass-production 
nature can emit light in high brightness is obtained. Especially the alkaline-earth-metal halogen 
apatite fluorescent substance ####(ed) by Eu which contains Mn and/or CI at least is excellent 
in lightfastness and a resistance to environment. Moreover, the emission spectrum emitted from 
the nitride semi-conductor is efficiently absorbable. Furthermore, while being able to emit light in 
a white field, a presentation can adjust the field. Moreover, the ultraviolet region of long 
wavelength can be absorbed and light can be emitted in high brightness in yellow or red. 
Therefore, it can consider as luminescence equipment excellent in color rendering properties. In 
addition, it cannot be overemphasized that an alkaline-earth-metal KURORU apatite fluorescent 
substance is contained as an example of an alkaline-earth-metal halogen apatite fluorescent 
substance. 

[0046] When a general formula is expressed with 10(M1-x-yEuxM y) (P04) 6CI2 etc. in said 
alkaline-earth-metal halogen apatite fluorescent substance (however, at least one sort as which 
M is chosen from Mg, calcium, Ba, Sr, and Zn, and M' have at least one sort chosen from Mn, Fe, 
Cr, and Sn.) It is 0.0001<=x<=0.5 and 0.000 1<=y<=0.5. The luminescence equipment with 
sufficient mass-production nature with which color mixture light can emit light is obtained. 
[0047] To said alkaline-earth-metal halogen apatite fluorescent substance, moreover, in addition, 
BaMg2aluminum16027:Eu, 5(P04) 3 CI:Eu, SrAI204:Eu, (Sr, calcium, Ba) ZnS:Cu, Zn2Ge04:Mn, 
and BaMg2aluminum16027: — Eu and Mn — If at least one sort of fluorescent substances 
chosen from Zn2Ge04:Mn, Y202 S:Eu, La202 S:Eu, and Gd202 S:Eu are made to contain, while 
being able to adjust a more detailed color tone, the high white light of color rendering properties 
can be acquired with a comparatively easy configuration. 

[0048] The above-mentioned fluorescent substance can be obtained by the approach shown 
below. After carrying out specified quantity weighing capacity of the various compounds and 
ammonium chloride which can become an oxide etc. and mixing with a ball mill etc. by the 
phosphate oxide or pyrolysis of a configuration element, it puts into crucible and calcinates at 
the temperature of 800 to 1200 degrees C in the reducing atmosphere of N2 and H2 for 3 to 7 
hours. The obtained burned product can be dehydrated after grinding and a screen with wet, it 
can dry, and an alkaline-earth-metal halogen apatite fluorescent substance can be obtained. 
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[0049] When expressed with 10(PO4) 6CI2 as an alkaline-earth-metal halogen apatite 
fluorescent substance (MI-x-yEuxM'y) (however, at least one sort as which M is chosen from 

™«f ? ' Um ' Ba ' Sr and Zn> and M ' have at least one sort chosen fro m Mn. Fe. Cr, and Sn ) It is 
0 0001<=x<=0.5 and 0.000 K=y<=0.5. x shows the presentation ratio of a first **** agent Eu 
element 0.0001<=x<=0.5 is desirable, and less than by 0.0001, luminescence brightness falls and 
x is in the inclination for luminescence brightness to fall by concentration quenching even if x 
exceeds 0.5. It is 0.01<=x<=0.2 preferably [ it is more desirable and ] to 0.005<=x<=0.4 and a pan. 

[0050] Moreover, y shows the presentation ratio of at least one sort of elements of Mn Fe Cr 
and the Sn, and 0.0001 <=y<=0.5 is desirable, is 0.005<=y<=0.4 more preferably, and it is ' 
0.01<-y<-0.3 still more preferably. When y exceeds 0.5. it is in the inclination for luminescence 
brightness to fall by concentration quenching. 

[0051] This fluorescent substance shows comparatively the luminescent color of the white 
system (for example, white in the common use color of JIS Z81 10 or white used as the 
fundamental color of a network color name Fig.) from the blue which is the light to red from 
ultraviolet rays by excitation of the light (the dominant wavelength is 440nm or less) of short 
wavelength. 

[0052] Especially, about 365nm since a red component is also enough included while being able 
to emit light in high brightness efficiently also by the ultraviolet rays of long wavelength 
comparatively, the average color-rendering-properties characteristic Ra can also acquire 80 or 
more good color rendering properties. 

[0053] Moreover, it turns out that it can be made to be able to change to a blue system - white 
system - red system variously, and a color tone can be adjusted because the above-mentioned 
fluorescent substance changes the presentation ratio, namely, - although the luminescent color 
emits light in blue by luminescence of Eu2+ which has a peak near 450nm when M is Sr — M — * 
— when the value of y is enlarged from Mn. the luminescent color of a fluorescent substance 
shows the luminescent color of a blue - white system - red system by luminescence of Mn. Also 
when M is calcium, the same change as Eu and the amount of Mn is shown, but when M is Ba 
there is little change of the luminescent color. Moreover, this fluorescent substance used for this 
invention is excited comparatively efficiently from ultraviolet A at the short wavelength light (for 
example, 230 thru/or 300nm to 400nm thru/or 425nm). and the luminescent color is JIS It is 
contained to the field of the fundamental color name white as used in the field of Z81 10 In 
add.t.on since it is efficiently excited throughout ultraviolet rays, this fluorescent substance is 

?n?2i 83 h ° W t0 make '* int0 ultraviolet c is als ° used effectively, and deals in it 
L0054J It becomes possible from the luminescence equipment using such a fluorescent 
substance to emit light in the emission spectrum which had two peaks, the peak near about 
460nm and the peak near about 580nm, among the above-mentioned fluorescent substances 
excited by ultraviolet rays LED and ultraviolet rays LD. This emission spectrum has emitted the 
fluorescence which has a spectrum component near about 460nm, and a spectrum component 
near 580nm at least, and serves as the complementary color mutually. Color rendering properties 
can be further raised by adding SrAI204:Eu to the alkaline-earth-metal halogen apatite 
fluorescent substance ****(ed) by this Eu that contains Mn and/or CI at least as a fluorescent 
substance which emits light in green. 

[0055] Furthermore, an above-mentioned fluorescent substance can also make one sort which is 
chosen from Tb. Cu, Ag. Au. Cr. Nd. Dy. Co, nickel, and Ti according to a request in addition to 
Eu contain. 

[0056] | Moreover, the particle size of the fluorescent material used by this invention has the 
desirable range of 1 micrometer - 100 micrometers, and it is more desirable, the range of 10 
micrometers - 50 micrometers is desirable still more desirable, and it is 15 micrometers - 30 
micrometers. The fluorescent material which has a particle size smaller than 15 micrometers 
tends [comparatively ] to form floe, and in order to become dense and to sediment in liquefied 
resin, the transparency effectiveness of light will be decreased. In this invention by using the 
fluorescent material which does not have such a fluorescent material, concealment of the light 
by the fluorescent material is controlled and the output of luminescence equipment is raised 
Moreover, the rate of the absorption of light and conversion efficiency are high, and the 
fluorescent material which is the size range of this invention has the wide width of face of 
excitation wavelength. Thus, by making the diameter fluorescent material of a large drop which 
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has the optically excellent description contain, the light of the dominant-wavelength 
circumference of a light emitting device can also be changed good, light can be emitted, and the 
mass-production nature of luminescence equipment improves. 

[0057] In this invention, particle size is a value acquired by the volume criteria particle-size- 
distribution curve here, said volume criteria particle size distribution curve may have particle size 
distribution measure by the method of laser diffract / be scatter about, under 25 degrees C of 
atmospheric temperature, and the environment of 70% of humidity, make the 
hexametaphosphoric acid sodium water solution whose concentration be 0.05% distribute each 
matter, and, specifically, may be measure in 0.03 micrometers - 700 micrometers of size ranges 
by the laser diffraction type particle size distribution measuring device (SALD-2000A). As for the 
diameter of a centriole of the fluorescent material which calls a particle-size value in case an 
addition value is 50% the diameter of a centriole in this volume criteria particle-size-distribution 
curve, and is used by this invention, in this specification, it is desirable that it is the range of 15 
micrometers - 50 micrometers, moreover, the fluorescent material which has this diameter value 
of a centriole — frequency — containing highly is desirable and 20% - 50% of a frequency value 
is desirable. Thus, the luminescence equipment which color nonuniformity is controlled and has a 
good color tone is obtained by using a fluorescent material with the small variation in particle 
size. 

[0058] It may not be limited, but you may make it fix to the light emitting device side of the 
window part of a lid with a binder, and the ingredient of the window part of a lid may be made to 
contain especially the arrangement location of a fluorescent material. Moreover, a light emitting 
device can also be made to contain in the die bond ingredient which carries out die bond. 
Moreover, the thing which made the fluorescent material contain in glass may be fixed to the 
outside top face of a lid like drawing 12 . Moreover, you may make it filled up in a package 
crevice so that resin with comparatively little degradation by heat may be made to contain and a 
light emitting device may be covered, since the package of this invention consists of a metal and 
it excels in heat dissipation nature, even if it makes the interior of a crevice fill up with resin, 
most said resin deteriorates with heat — things — an original operation of resin and a 
fluorescent material can be efficiently employed in the maximum. 

[0059] If the mixture of the thing of the shape of powder of glass and a pellet type and a 
powdered fluorescent material is arranged to opening of a lid body and package molding is 
carried out by press working of sheet metal in order to make the window part of a lid contain a 
direct fluorescent material for example, a window part will be formed into said glass in the form 
which the fluorescent material made contain. 

[0060] Moreover, when using a binder for the window part of a lid and applying a fluorescent 
material to it, especially the quality of the material of a binder is not limited, but can use all of an 
organic substance #### inorganic substance. 

[0061] If the lid constituted so that it might have the flange of a package and the corresponding 
flat surface and a center section might turn into a package crevice from said flat surface which 
is a edge with heights symmetrically is used when using the organic substance as a binder, a 
color conversion member can be arranged good in said heights, without resin leaking to the 
flange used as a welding side. As a concrete ingredient of resin, transparence resin excellent in 
weatherability, such as an epoxy resin, acrylic resin, and silicone, is used suitably. When 
especially silicone is used, it can excel in dependability, and the dispersibility of a fluorescent 
material can be raised, and it is desirable. 

[0062] Moreover, when an inorganic substance is used as a binder, since it is the coefficient of 
thermal expansion of a window part, and approximation, it can be made to stick to fitness and is 
desirable. A sol-gel method can be used as the concrete approach. For example, after mixing a 
fluorescent material, a silanol (Si(OEt)30H), and ethanol, forming a slurry and making the window 
part of a lid breathe out this slurry from a nozzle, it can heat at 300 degrees C for 3 hours, a 
silanol can be set to Si02, and a lid window part can be made to fix a fluorescent material. 
[0063] Moreover, binders, such as way acid chloride of the alkaline earth which is the fine 
particle obtained by settling, can also be used as a binder. A binder is the so-called low melting 
glass. The slurry which consists of nitrocellulose or butyl-acetate 85wt% and said way acid 
chloride 15wt% is made to contain a fluorescent material, and a color conversion member is 
constituted by applying and carrying out heat hardening to a window part. These binder yes [ it is 
desirable to use the PIRO phosphoric acid salt of the alkaline earth metal of a fine grain size 
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made with the binder whose ****** is a superfines object even if the melting point is high for 
example, the Degussa AG silica, an alumina, or settling when making the fluorescent material 
which has a large particle size especially adhere, a forward phosphoric acid salt, etc and ] It 
can mix independently or mutually and these binders can be used. It is a detailed particle and 
from ultraviolet, such a binder has very stable absorption in a binder few to the radiation line of a 
visible region, and is desirable. 

[0064] Here, the method of application of a binder is described. As for a binder, it is desirable to 
carry out wet grinding, to make it the shape of a slurry, and to use as a binder slurry into a 
vehicle, in order to fully heighten the binding effectiveness. A vehicle is a hyperviscous solution 
obtained by dissolving a little binder in an organic solvent or deionized water, for example the 
nitrocellulose which is a binder to the butyl acetate which is an organic solvent - 1wt% - an 
organic system vehicle is obtained by making it contain. 

[0065] Thus the obtained binder slurry is made to contain a fluorescent material, and coating 
liquid is produced. The total amount of the binder in a slurry can make the addition of the slurry 
m coating l.qu.d wt extent 1 to 3% to the amount of fluorescent materials in coating liquid In 
order to control decline in a lumen maintenance factor, law with few additions of a binder is 
desirable. Such coating liquid is applied to the tooth back of said window part. Then, warm air or 
hot blast is blown and ,t is made to dry. Finally baking is performed at the temperature of 400 
degrees C - 700 degrees C. and it adheres to a fluorescent substance layer with a binder by 
dispersing a vehicle in a desired location. 

[0066] (Dispersing agent) A dispersing agent may be made to contain in the above-mentioned 
color conversion member in this invention further in addition to a fluorescent material As a 
concrete dispersing agent, barium titanate. titanium oxide, an aluminum oxide, oxidation silicon 
etc are used smtably. The luminescence equipment which has good directional characteristics 
by this is obtained. 

[0067] In this specification, as for a dispersing agent, the diameter of a centriole says 1nm or 
more less than 5-micrometer thing here. 1 -micrometer or more less than 5-micrometer 
dispersing agent can carry out scattered reflection of a light emitting device and the light from a 
fluorescent material good, can control the color nonuniformity which is easy to produce by using 
the fluorescent material of a big particle size, and is desirable. Moreover, the half-value width of 
an emiss,on spectrum can be narrowed and the high luminescence equipment of color purity is 
obtained. On the other hand. 1nm or more less than 1 -micrometer dispersing agent can raise 
resin viscosity, without reducing luminous intensity, while the cross protection over the light 
wave length from a light emitting device is low. This becomes possible [ making homogeneity 
distribute the fluorescent material in resin mostly, and maintaining the condition in a syringe ] 
when arranging a color conversion member by potting etc.. and even when handling uses a ' ' 
fluorescent material with a difficult large particle size comparatively, it becomes possible to 
produce with the sufficient yield. Thus, an operation changes with size ranges, and the dispersing 

rnn% n ft 1 , ?FS , % ,n A e ^ t,0n ' S d u Ubl6d With °P eration « * can be chosen or combined and can be used 
L0068J (Filler) A filler may be made to contain in a color conversion member in this invention 
further in addition to a fluorescent material. Although the concrete ingredient is the same as that 
of a dispersing agent, a dispersing agent differs from the diameter of a centriole. and, as for a 
filler, the diameter of a centriole says 5-micrometer or more thing 100 micrometers or less in 
this specification. If the filler of such a particle size is made to contain in translucency resin the 
chromaticty variation of luminescence equipment will be improved according to a light- 
scattering operation, and also the thermal shock resistance of translucency resin can be raised 
The reliable luminescence equipment which can prevent by this an open circuit of the wire which 
has connected the l.ght emitting device and the external electrode electrically, exfoliation with 
said light em.tt.ng device base and crevice base of a package, etc. also in the use under an 
elevated temperature ,s obtained. Furthermore, it becomes possible to be able to form a closure 
member in the location which becomes possible [ adjusting the fluidity of resin uniformly for a 
rnnlaTJ ' S co " sidered as a r *West, and to mass-produce with the sufficient yield. 

[0069] Moreover, as for a filler, it is desirable to have particle size and/or a configuration similar 
to a fluorescent material. On these specifications, a similar particle size means the case where 
the difference of each diameter of a centriole of each particle is less than 20%, and a similar 
configurat.on means the case where the difference of the value of the circularity (circularity = 
the perimeter die length of projection of the perimeter die length / particle of a perfect circle 
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equal to the projected area of a particle) showing approximation extent with the perfect circle of 
each particle size is less than 20% here. By using such a filler, a fluorescent material and a filler 
act each other, in resin, a fluorescent material can be distributed good and color nonuniformity is 
controlled. Furthermore, a fluorescent material and a filler can prepare and arrange desirable 
spacing between each particle, when the diameter of a centriole is more preferably [ both ] 
desirable in it being 20 micrometers - 50 micrometers 15 micrometers - 50 micrometers and 
adjusts particle size in this way. The ejection path of light is secured by this, and directional 
characteristics can be made to improve, controlling the luminous-intensity fall by filler mixing. 
[0070] 

[Example] (Example 1) The luminescence equipment of a surface mount mold as shown in 
drawin g 1 is formed. An LED chip uses the nitride semiconductor device which has the 
In0.2Ga0.8N semi-conductor which is 475nm whose monochromatic luminescence peaks are the 
light as a luminous layer, the sapphire substrate top which made the LED chip more specifically 
wash — TMG (trimethylgallium) gas, TMI (trimethylindium) gas, nitrogen gas, and dopant gas — 
carrier gas — a sink and MOCVD — it can be made to form by making a nitride semi-conductor 
form by law The layer used as n mold nitride semi-conductor or p mold nitride semi-conductor is 
made to form by changing Cp2Mg to SiH4 as dopant gas. 

[0071] The n mold GaN layer which is the nitride semi-conductor of undoping on silicon on 
sapphire as component structure of an LED chip, The GaN layer which n mold electrode of Si 
dope is formed and turns into n mold contact layer. It has considered as the multiplex quantum 
well structure to which the five-layer laminating of the InGaN layer which made one set the n 
mold GaN layer which is the nitride semi-conductor of undoping, the GaN layer used as the 
barrier layer which constitutes a luminous layer next, the InGaN layer which constitutes a well 
layer, and the GaN layer used as a barrier layer, and was pinched by the GaN layer was carried 
out. On the luminous layer, it has considered as the configuration to which the laminating of an 
AIGaN layer and the GaN layer which is p mold contact layer by which Mg was doped was carried 
out one by one as a p mold cladding layer by which Mg was doped. (In addition, a GaN layer is 
made to form at low temperature on a sapphire substrate, and it has considered as the buffer 
layer.) Moreover, annealing of the p type semiconductor has been carried out above 400 degrees 
C after membrane formation, pn each contact layer front face is exposed to the nitride semi- 
conductor on silicon on sapphire by the same side side by etching. The sputtering method was 
used and positive/negative each plinth electrode was made to form on each contact layer, 
respectively. In addition, after making a metal thin film form as a translucency electrode the 
whole surface on p mold nitride semi-conductor, the plinth electrode is made to have formed in 
some translucency electrodes. After lengthening a scribe line, external force is made to divide 
the done semi-conductor wafer, and the LED chip which is a semi-conductor light emitting 
device is made to form. 

[0072] It seals in airtight insulation so that the tip of the lead electrode made from covar may be 
exposed to the through tube formed in said package crevice base from the interior of a crevice 
with glass using the package made from covar which and has a flange in the direction of 

an outside from the maximum top face of a crevice on the other hand. Subsequently, Ag plating 
coat is formed in a package front face and the front face of a lead electrode. 
[0073] Thus, die bond of the LED chip is carried out to the crevice base of the constituted 
package body with a conductive epoxy resin. Especially the joint material used for die bond here 
is not limited, but can use resin or glass etc. which the Au-Sn alloy and the conductive 
ingredient contained. If the conductive ingredient to contain has desirable Ag and Ag paste 
whose content is 80% - 90% is used, it will excel in heat dissipation nature, and luminescence 
equipment with the small stress after junction will be obtained. Moreover, it is desirable to use an 
Au-Sn alloy as joint material to use all configuration members as a metal and raise dependability. 
Next, an electric flow is taken for each electrode of the LED chip by which die bond was carried 
out, and each lead electrode exposed from the package crevice base with Au wire, respectively. 
Here, in this example, since resin is not used for a configuration member, it is also possible to 
use aluminum wire. 

[0074] Next, after fully eliminating the moisture in the crevice of a package, said crevice is 
closed in the lid made from covar which has a glass window part in the center section, and seam 
welding is performed. 

[0075] Thus, if a radiant power output is measured after 500 hours will pass under If=500mA, if a 
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re^Sf 2" ,S l P ;. rform ! d to the obtained luminescence measure, a difference is hardly 
regarded as a relat.ve output, but even if it carries out the seal of approval of many currents the 
SSSteST^ .-n maintain an output high for a longtime will be obtained ' 
S ifd Th Pt C,0S,ngthe inside of a package crevice with silicone like drawing 9 not 

whicrcan 1 nr eS h C t nCe eqU ' Pm u nt iS f ° rmed ' ike an 6Xample 1 ' the '"minescence~e^ent 
~ a " ma ^ ta '" h,gh , P° wer rath ^ than an example 1 for a long time will be obtained The 
s^cone cons.dered to deteriorate originally can radiate heat good in generation of heat of alisht 
em.tt.ng dev.ce by using the package of this invention, and this is considered to be the ,°ssul 'of 

mT7°7l S ^ t,n ^ th ^ l S t " SCattering ° peration by silicone ™ r * than enough 

™7 le 3) + L,ke dj^ingj . it has the flange of a package, and the corresponding flat 

cre^ce fromr a Xr' n 5 the T^f* so tha * a center section might turn into a package 
eo Z f ! 306 Wh ' C , h ' S 3 6dge With heights symmetrically. * luminescence 

rooTflUP. an ^ample 1. the same effectiveness as an example 1 will be acquired 

[0078] (Example 4) Except that the side face of a package crevice is a taper configuratfon Hke 

Sa^xamp.rr CenCe " ^ an eXamp " a " ° utput ^ZTe M 

I?! 79 " 1 ( I XamPl ! 5) Uke dfawing 5 ■ luminescence equipment is formed like an example 1 exceot 
Snonf ° W Part ° f 8 lid Contain a fluo^scent material P 

eaTeiem^nfTrf eria ' ca ™? olrt coprecipitation of the solution which dissolved the rare 
w*h thlTnnl 7; * Ce , m ^ aC ' d bV st ° ic hiometry with oxalic acid here. This is mixed 
wrth the coprecp.tat.on ox.de calcinated and obtained and an aluminum oxide and a mixed™ 
matenal .s obtamed. Barium fluoride is mixed as flux to this, crucible is sSdTt calcTates at 
b J 77T r : ° f \ 400 - de ^ eeC air for 3 hours, and a burned product can b^e obtled The 
fluorescent ' * ^ ° Ut unde ™ter. and 2J50a.uminum5O12 CeoTso ^ 

£ °Tch- 6 " al Wh J ° Se d ' ameter ° f a centriole is 22 micrometers (Y0.995GdO 005) is formed 

rrZS S , eparat,on ' desiccation, and the last through a screen. 

-- the abov^mln?' 0 ^ 0 ^ 8 ' 8 * 8 ° f nitrocel,ulose 90w t% and gamma-alumina 10wt% - receiving 
the^tZ^tT" flu ° reSC f materia ' ~ 50wt(s)% ~ * is ™de to contain, and applies to 
onnlS ♦ ?f g 6 S ' de W,nd ° W Section of a ,id ' and 3 color conversion member is 
rooalf Th by h Car £ ,ngout heat ^rdening for 30 minutes at 220 degrees C. 
HS J. effect,vene ss as an example 1 with the obtained same color conversion mold 

hXowe™ 6 eqU ' Pment ,S aCQUired> and * " re ' iable and * Can emit ,ight in th e whTe HghT by 

TaLVf-M^t T emitthg de t vice side wind ™ section of a lid - a fluorescent 
matenal 50wt(s)% — the same effectiveness as an example 5 is acquired the place which 
forms lum.nescence equipment like an example 3 except making it filled up wltc,Sl 

^Tria^Zu)% e ' ight e T ittin f S ' de Wind ° W S6Cti0n ° f a ,id ~ a fluorescent 

™lZ wh , ? % ~ 6XCept apply,ng the contained silica gel and forming a color conversion 

.TS^J'SSSr 0 " eqU ' Pment iS f ° rmed an 6XamP,e 6 ' the — ^ctiven V e e s r s °as 
[0085] (Example 8) An LED chip carries out die bond of said LED chip with an Au-Sn allov into 

which has the 375nm GaN sem.-conductor which has a luminescence peak in an ultraviolet 
Z°h Hi! h mm ° US ,ayer , Next ' an e,ectri c flow is taken for each electrode of toa LED chip by 
^toJtfZXZ? ' ead deCtr0de 6XPOSed fr ° m the Packaga --i C ce P bas y e 

^o^ te^Ss, 

NH4CI.1 16.5g) We.gh.ngcapac.ty of the raw material is carried out, and it fully mixes bv drv tvoe 
w,th m.xers. such as a ball mill, this mixed raw material - crucibles, such as S.^ fquar^ and 

C/h - ,n uo t~o" EE? " th ^ nSide ° f ^ r6dUCing atm ° Sphere of N2 and H2 : - AS de^s 

?t ca cinates at fZ ^Z oZt* " P ~ ° Ut ~ constant temperature - 

it calcinates at 1200 degrees C of sections for 3 hours, the obtained burned product — 

tetTnuZ:: T''? distributio "' and —ening - it dissociates, rinses and dries and the 
target fluorescent substance powder is obtained. 
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[0087] Next, the dielectric multilayered film which consists of a light emitting device of the 
translucency window part of said lid and tooth backs Ti02/Si02 which are the field sides which 
countered is formed using the same lid as an example 3. In this example, the arrangement 
location of said dielectric multilayered film is limited above, and can be established in the 
principal plane or/and tooth back of #### and the translucency window part of a lid. 
[0088] Here, said dielectric multilayered film carries out abbreviation reflection of the light of an 
ultraviolet region, and carries out the abbreviation transparency of the light. By forming said 
dielectric multilayered film in the translucency window part tooth back of a lid, and applying a 
fluorescent material to the tooth back of said dielectric multilayered film, although the LED chip 
which emits light in the light of an ultraviolet region is used in this example, wavelength 
conversion is carried out, and the ultraviolet rays absorbed by said fluorescent material serve as 
the light, and are taken out outside. On the other hand, it is not absorbed by the fluorescent 
material, but it is reflected in abbreviation completeness by said dielectric multilayered film, and 
the ultraviolet rays by which wavelength conversion was not carried out are reflected by said 
dielectric multilayered film until wavelength conversion is carried out with a fluorescent material 
at the light. A fluorescent material can be made by this to absorb efficiently the excitation light 
which is ultraviolet rays, and the luminescence equipment which can emit light in high brightness 
is obtained. By piling up the dozens of layers dielectric thin film of a high refractive-index layer 
and a low refractive-index layer from several layers in the shape of a layer by turns, there can 
be little absorption, and can select the spectral reflectance of arbitration, and said dielectric 
multilayered film can obtain the reflection factor near 100% to specific wavelength. It is desirable 
when the high refractive-index layer which consists of at least one matter specifically chosen 
from the group which consists of Ti02, Ta205 f and ZnS, and the low refractive-index layer which 
consists of at least one matter chosen from the group which consists of Si02 and MgF2 are 
formed as stratified by turns. 

[0089] Next, the slurry which consists of nitrocellulose 90wt% and gamma-alumina 10wt% is made 
to contain the obtained fluorescent substance, the filler of Si02, or dispersing agent, it applies to 
the tooth back of said dielectric multilayered film formed in the tooth back of the translucency 
window part of a lid, and a color conversion member is constituted by carrying out heat 
hardening for 30 minutes at 220 degrees C. After fully eliminating the moisture in the crevice of 
a package, said crevice can be closed in the center section in the lid made from covar which has 
a glass window part, seam welding can be performed in it, and luminescence equipment can be 
made to form in it. Thus, it is reliable and the obtained luminescence equipment can emit light as 
high power is also, and the white light of chromaticity-coordinate (x y) = (0.384 0.332) is 
acquired. 

[0090] (Example 9) If luminescence equipment is formed in a change of a dielectric multilayered 
film like an example 8 except forming the glass layer which consists of Pb which abbreviation 
absorption of the light of an ultraviolet region is carried out, and can carry out the abbreviation 
transparency of the light, although brightness falls, its dependability will improve from an example 
8. Here, the quality of the material of said glass layer will not be limited especially if it is possible 
to carry out abbreviation absorption of the light of an ultraviolet region, and to carry out the 
abbreviation transparency of the light. 

[0091] (Example 10) Luminescence equipment is formed like an example 3 except connecting 
electrically with a metal package the nitride semiconductor device which has a 375nm GaN 
semi-conductor as an LED chip. In this way, the color conversion member which has the 
dielectric multilayered film which contains the same fluorescent material as an example 8, and is 
from Ti02/Si02 on a top-face side is made to fix in the direction of a top face which is the 
principal plane side of the translucency window part of the lid of the obtained luminescence 
equipment with low melting glass like drawing 12 . 

[0092] Here, the formation approach of said color conversion member is described. First, what 
mixed glass and a fluorescent material is hardened in the shape of a rod. According to the color 
tone of the light which considers said rod as a request, it cuts to desirable thickness, and 
arranges to a vacuum evaporation system, and a dielectric multilayered film is formed in the 
cutting plane which becomes a top-face side. On the other hand, the reflective thin film which 
can reflect both ultraviolet rays and the light in the fields, i.e., the base, and side faces other 
than said top face good may be prepared, and improvement in a thereby still higher output can 
be aimed at. However, when preparing a reflective thin film in said base, it is not formed in the 
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for^ed S afo C penhg the ***** intr ° duCeS the e ^itation light from a light emitting device is 

■SI™'! Wh " e the /f ectiveness as ^ example 8 that the obtained luminescence equipment 
obtained acqu,red ' '^'"escence equipment excellent in mass-production nature is 

[0094] 

[Effect of the Invention] The luminescence equipment of this invention can maintain 
dependability by us.ng the metal package which has high dependability, without deteriorating 
even rt .carnes out the seal of approval of many currents. Luminescence equipment w^h 
dependab,l,ty able to em.t l.ght in high and brightness equivalent to lighting by this is realizable 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] Drawin g 1 is the typical top view and typical sectional view showing the 
luminescence equipment of this invention. 

[ Drawin g 2] Drawin g 2 is the typical top view and typical sectional view showing other 
luminescence equipments of this invention. 
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[Drawing 8] Drawing 8 
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[Drawing 9] Drawing 9 


is 
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of 



this invention. 

[Drawing 10] Drawing 10 is the typical sectional view showing other luminescence equipments of 
this invention. 

[Drawing 1 1] Drawing 1 1 is the typical sectional view showing other luminescence equipments of 
this invention. 

[Drawing 12] Drawing 1 2 is the typical sectional view showing other luminescence equipments of 
this invention. 

[ Drawin g 13 ] Drawing 1 3 is the typical sectional view of the luminescence equipment shown for 
this invention and a comparison. 

[Drawing 14] Drawing 14 is the typical sectional view of the luminescence equipment shown for 
this invention and a comparison. 
[Description of Notations] 

1 ... Light emitting device 

2 ... Lead electrode 

3 ... Insulating member 

4 ... Wire 

5 ... Metal package 

6 ... Lid 

7 ... Window part 

8 ... Fluorescent material 

9 ... Mold resin 

10 ... Metal base 

1 1 ... Can with an aperture 

12 ... Flange 

13 ... Color conversion member 

14 ... Dielectric multilayered film 
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h y a • T>i ^~v2±m{m&mmMte®KWMK. 

ffi$R~¥Z> 4>©<t L. * h y>? A ©-SB£>£ 
4> Lu. Sc. La. Gd&f>*Sm#>6ft5S¥rt>6iS 
«n-5^ft<£fclo©7c^{cg^3n. T 
;P5J^^A©— 3&<&€>C>«:£f**Ba. T 1 . Ga, I 

n ©fain w#-cgfc ^ nm*f^ffl* w-r 4 

[0 03 8] MK:l*L-<«. — flftSC (Y, G 
d, - ) j A 1 s 0 12 : C e 0 < z ^ 1 ) T 

*2tiS7* h;U5*^-b>^^ft^-j»S; (Re 
, ..Sm. ),Re' s O,! :Ce ({& U 0 ^ a 
<1. O^b^l. Rett, Y. Gd. La. Sc*?. 
3l^3tlSil>ft< <bt— «. Re' tt. Al. Ga, I 
n*>6i8!R3*i£4>ft< <hfe-«r*S. ) rin3n4 

[0 03 9] COS*«lB. » h«i6©*:tf>. 

onmWitt(c$-a-sc£*s-rsrSo s/c. «*tr-* 

fc. 5 8 0 nmftJitC*D 7 0 0 nm Hr^4?l< ^ 

[0 04 0] hJU3*-fe>^M*<*«. 
iCGd (Jt/FV^A) £^*-rSC<tK<fci5, 46 0 
n mfeLL©S2S{ ; B^©ae^fc5ai^*l«< ^"S C 

Gd©#WS©iftnCCj;t3. JB*t-^iRfi*«« 
?ggK:^tbL^©^7fc«SfeS^SffliJ«C'>7 h-T€> 0 
?t£t>%, m&<D&^8JL&&'Jmt£m&. Gd©H8l 

{ST-TS<S(6J«:S>S 0 ^stcjcc-rceKjni^. 
Tb. Cu. Ag, Au. Fe. Cr. Nd. Dy. C 
o. Ni. Ti. Eu64$W3t5CifcTJ5. 
[0 04 1 ] L*>fc. Ym&*ft-y1cJ -j V V 

>?A • TH'SX^A • //-^.^ h^*i*©iffifiE©^ 
*S. A 1 ®-SP?:G a -Cgfef S C £ rfftXtt&MBtt 
SfflJ(C^7 h-TS. ilfiS©Y©-g|5^Gd-Cg» 

■rsci-c, ^^s^sKsrocci/^ h-rs. y©- 

g|5*Gd-Cglft-rSJi^. Gd^©gfc;&lf!!*$S(C 
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U I^CeOM (S&) £0. 0 3^6 1. OiCT 

[0042] ccDi:^^^* h)m*i2>zmytmt. 

Y, Gd, Al, acFCeOJOSDRiUriMb*, Xtt* 

«B»Jtr+»«c»^Lrm*»*. Xtt. Ys Gd, 
C e 0*±JR7C*«rfk^«|ftJtr|J«:*J»U fcSJBK* 

77^^iLt7 3r<fc/<y»>A^ *{bT>*r~^A 

?fb«*a«fi£LTitt»«cBi«^ &M<P 1 3 5 
SAW, ^^^Mfa^*^^-^ t , 
[0 04 3] *BB»I8©«3^«{C*JC»T. C<D<i:5ft 

[0044]-*, ^w^etttBsti***^^^ 

2 0nm«T) ~C<fc WIB^3feX^^ Yfroyptj: 

gfi^m^cfflfe ± ft 4»}frc* ftflUHMT* JBl» 2 C <b 

u $&t&&<D&Mx u^mm-r * c <t #t # a . ±ia 
ate<^ft^3^«±r*c£#rs*. */c, mria 

a*. 

[0 045] AM9SjK«rir& or, <h 
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feMgr, Ca, Ba, Sr, Z n*»63BRSti* 1 

seu -c^ffis titer v±m&m^ d y 

4>&< ifeMnM/XttC 1 **&Eut«ffiShfc 

->r*©««*BB5rsc<b*«-c#* 0 afc, gigs© 
[0 04 6] gner;^>;±attii^ay>r^jr^ h 

«3«ttC*«r»r. HRSW (M 1 _ I . ¥ Eu,M'v) l0 (P 
0 4 ) ,C, ,tt£r*3ti*»^ (/c/cl, M«Mg, 
Ca, Ba, Sr, Z n3fc6«JR3ft*4>& < <fc l « 
4, M'ttMn, Fe, Cr, S n^6ilfR3n&4>& 
<it>iai*WT4. 0. 00 0 1 ^x^0. 5, 
0. OOOUy^O. 5-e&So ) % Sjgtt<fc<Mfe 

[0047] «r8ar;ux/y±si3feai^ny>r^ 

f h®*i*(Cttl^r, BaMgr 2 A 1 , B O z 7 : E 
u, (Sr. Ca, B a ) 6 (P0 4 ) 3 CI :Eu, 
SrAl l 0 4 :Eu, ZnS:Cu, Zn 2 Ge0 4 :M 
n, BaMg 2 Al, B O27 : Eu, Mn v Zn 2 G 
e0 4 :Mn, Y 2 0 2 S:Eu, La 2 0 2 S:E 
u, Gd 2 0 2 S : Eujfe6»tR3ft*4>&<±fel« 

[0048] ±B3tj6»tt % *«CSW-«ttr»4 Ctifi 

w^tc^o y >mmmimi> u < &m»M*cj: 
j**mj£mwmL, #-Ji>$)im~cm&Ltcfa muz 

An, N 2 . H 2 ©«7C»H»CC*jC»r % 8 0 
1 2 0 0 3-7 VmttO-r »6tlftJUt 

[0 04 9] tjux v ±m&m^ur>T'*z j bmyt 

#tLX (Mi - , - y Eu, M'y) , 0 (P0 4 ) 
o C, (tctcb. MteMg. Ca, B 

a, Sr, Znfrfc»lSft£4>&< <fcfc M' 
5iMn, Fe, Cr, S n*>6a!R<*ftS4>&< <bfe 1 

a<t^w*r^>o o. oooi^x^o, 5, 0. 000 
l^y^o. 5-C&&. ) xtem-mmiEu7tm<Dm 



01 

o. 5zmzxbi&&ffifttc<t:^-cmMmmT-?2> 

Afflict**. «fcD#£K«. 0. 005^x^0. 

4, S6K»*L<« t 0. 0 1^x^0. 
[0050] S/c. yBMn, Fe. Cr. Sn©^ 

<D'PU < t fe 1 S©7cfg©ffi^it^-r fccD-C. 0 . 0 
OOUy^O. 5ifift£b<. <£9#*l/<«0. 0 

y^O. 3-C*-5. y#0. 5 jgK?f$7BCJ: 10 

[oo5i] com*i*«^iS^e.Jts?e ! )^?ss©^i 
^ojm^T&swfe^eafe^ (fc<t*.«\ jis zsuo 

[0052] WC. 3 6 5 n mHK©£b«*Wgi&g©3£ 
*H*tc J: oTWi < i«»e«:^feBj#6t?*S i^tc 
^fefiK#£fe+#£tft<fc*P6. ¥*3SSfettfgSfcRa# 

8 o &±.<Dmf Km&tezn z> c t fe-c£ 20 
c 0 0 5 3 3 */c. ±tem^«. ^©ffljSJtfc^*.-*. 

tl3H-rSC£#-r*&C BP^. M^Sr© 
4 5 0nm«iS«:t:--^*}t-3Eu2+©^(c 
J:D2^fe»»e£2S3fc-f -Srt*. M .'©MnTyCfflS 

efe^~^fe^o^fe*^-r . M*i c a corns fe e 

2 3 0 75M3 0 0nm*f»40 0 nmM4 2 5 nm) 

mmsti. z&tmzj is zs i i o-a,> 
5<tcs©3#fessfe©^«:^sfts,, e© 

i&SSfifl-iia/Bi L«fc 5 feWSJKOiJ/BSttS * fe©<»: 

[0054] c©«fc 5«cai*»*ffli»t«3ia(ai*»6» 
kwal e D-f>aimaiL DTjasstifci^©^*© 

5^3. i&4 6 0nmtfifi©K-i'<tift5 8 0 nmttj£© 

aB 4 6 0 n mttifi©*^* MUsSa-i 5 8 0 n mttfi 

05. C<0'Ptt< ifeMnRtf/XttC l ^tfEuT 

wtssn/cTJi/* y ±m&M"u y>r/f* -r hs*» 

{C«ife*^7fe-r-5m*^<!:0rS rAl204:Eu4 

[0055] 3 <=>«:. ^©MftttttBTMKjfcCTE u 
«CjJII^.Tb. Cu, Ag, Au, Cr, Nd, Dy, C 
o, N i . T i *»£jHR3tt* lt^WS^Ctfc 50 
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[0056] $tc. *mi-em<,>?>tizm%Mm<Dn& 

«1 *tm~l 0 OMm©ffiffl#$?*U<. <£DJf£L< 
«1 O/im-5 0*/m©35ffljW>?$L<. SfcfCiffSL 
<«1 5/im~3 0itin-C*S. 1 5 u met: 0^3C>tflL 

&Mr*-3St**«B:. tb8&fiS»#£jf*fi£i/*»-r<. 
?s««Bi*«:*jt,it:mcc^-,-rzt^3nsfcfe. #©8 

tc <fc S:ft©&§/K *HHW L^3^S©tH^* rt± 3 * S . 
$ /c#f&i8©&&iSfflr & SSt#^1l«:#©i»iK*B:tf 
< aoaja^S©ifl*i)i:t > 0 c ©<fc 5 (c . 

SCifCJ:!?. #^^©£&fijai2©:ft£feft$?{c£ 
[0 0 5 7] CCt*SiKtel,>T, tiSiB:, tfcffS 

»jsu# p>nsfe©-e. jitttttct*. ^2 5-0. mm. 

7 0%©83«rRC*il,>-t\ igg#0. 0 5%t*5^ 

•y^ * y >^ h y •> A*^tcSf5M*»tfts i+, u 

— tf iHl^feS^iiJ^SIg (SALD-2000A) 
K±5, teSffiHO. 0 3 Mm~7 0 0 //m(crSy^C 
f#p»n/cfe©r*s„ *w«»«:*ji»r. c©{*as« 
iteS^fli^Kfct^rSfffii*^ 0%©<t#©iBiSffl% 
^^sioo. *^^-cffl^p>n5m3fc^M©*^ 

S«l 5 am— 5 0 Mm©ffiffl-Cab-SC 

c©4 j ^&sffi4wrs«^s*5«ffiiS<^w 
snti^ctWiK, «BMitt20%~~50%# 

-S C i (c «fc 0 A ^ *Jffll*iJ 3 ft&K&fefifcW'f 

[0058] ^^^©iegissfB^tcfsssn-r. y 

v F ©.^SB©^*S^fflK -»n- > if- tct @^ $ li-C 
ft^U. y f K©SKSi5©**««:$W3-e-Cfeac>. * 

ffi«*MS^cfc©*U » F©?HJJ±M(CBSL 
TfcJ:i>. Sfc. tb©^{c«fc^^b©^A« c t ( ^j!§(c$ 

tcffin-cc^ytJi). Dflgprtgq{cffiflg%^t»3ti-cfeitrfs 
«m«a i ^ i'^tc^b 3 n c t % s^hir^^ 

[0059] y * Ko^gpcca^s^w^dws-B-s 

«c«. W*.K. y ^ K^OBSPfiPK:^^©^^^- 

^ o < «^ u » h t«© fe © i m^com^m t ©s^ 
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*. 

[ 0 0 6 0 ] $ fc t 'J v F©^SPtC«7&g!J»«r^' A > 9 

[0061] -mm**** >#-t ux&m? 

■c. xtf^Mim r^v^mn'i. a ->&£©!» 
[0062] *fc, ^a^^^v^y-iLT^-r^ 

(S i (OEt) 3 OH) . SO'x^y-jU^rS^Lr 20 
';-%yX;V*>6 » K©& 

asfcitttti;* 3 oo-c«:-c38$rattj^br^^^ 

[0 0 6 3] */c. ttJga&c<fc9f?6ft;fc*fflM>8H : --C' 

HvX-ClbZ. ~VU-k)ln-ZXi*Wm-7*>\'8 5w 
t%<fclWfa«5&& 1 5w t%*>6^c5^^ 

sf*u<« tft£©*s«ffij«x>. ztihoi&mfflu. m 
46. SL<»5:t,>KiI£l'-rflJi,>SC£#-e£S. c© 

ziutemmt* dkmrj:m*-c$>r). mftfrttimm 

3c5£-C*»)»*L/l/>. 40 
[0064] cct. iBSfljo&^&fc-^-ca^ 

L-ctefeW-c^a- h a-fe;ua-x* 1 w t %^r$-tf 
[0 06 5] co^^tcL-cff^n/cife^sij^^ y-cc 
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'J - tfcOife^©^** 1 i~~3%wt*ig<fc-rsc<fc# 
su©WM{c^-r-5o -e©&. aia**^*^*^ 

j£#f£*l;*#S. ft&(C4 0 0 C C~7 0 0°C©iaST^ 

[0 06 6] amm) jgfc. *^(c*jc»-c. ±ta 
©fe^suWK^^stcjjn^-cffit^^^wsifr 

Sanson*. 

[006 7] c cx-*wmwicis<<>ximim±iz. 

nm«±5 Mm*iOfe©4l,^. 1 limHi 
5/xm*?i©JS;l5(SiJti. IS^^RtfSl^ft*^©* 

^. fe*Bg©Wl^3t«S*5ff 6415. InmJii 
±1 <zm*?i©S£tftS»J«. ^*T-^6©7feiffiS«c*f-r 

■sT^m*i(g^sffl. *e*<sT$ -»a c t<c < mm 

•5©S©^#t^^S*ffi^/c«^-C4>^S* 0M< 
[006 8] MCC. ^^(cfcti-C^ fe 

tpfoimifimix <o . ^BjjfflSfcfcc^-c ^ ^ ^ - «t t**-^ 

ftm&5 (imtlil 0 0 ymfelT©*.©*!.^. C©«fc 
ISSLfPffl iC i 9 ^^a©feg^* ^ ^ * #8C# 3 n -5. 

ftL ^^^©iiH^^tt^ias^sci^-c**. C 

^«cJ;Dil5ST-C©^ffl(c*5^rfe. »*JR^-i^»« 
ffii iSMWfC^ L"Cl» 5 "7 +-©»Ti^-^lriB^ 
m*ffiB± *v ^-^©CflSI5JS®4©IHJf5f^^±-r-5 
C4*i-C^SMffitt©li5C»^SIH*i»6n^„ S(C« 

mmt-r hmx^m^um^mmr * c i^-ct^a 
[ o o e 9 ] sfc. n ^-itmmintmm<Dn^ 
-c«. ^^©siisii*. ^^©-en-etx©^^© 

Mj!H2 0%*?®©1S^*IH\ mWDWKtte. «KS 
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<Dffi©^#2 0%*?i3<DJ§-££<,>5. C<D£*>tSiy4v 

mm^xmrnnm^mnc^i^^ct 

&K4>'l>te&rtn 5 um-5 0 hid. <fc<?Jff*b 
[0070] 

mum ] (Ute^ Diai icm-rj: 5 tetmrngmo) 

f - 4 7 5 n m© I n 0 . 2 

g a o . 8 Nmm#zm?z>mit®¥m#m**m^ 

-I'-t'ttSiKTMG (F'^^WJ-JA) TM 

> h#*4*i> yrtf^i^fCi&U MOCVDiS-C^ 

F-^h^ib-CS i H4iCp 2Mgr£^ 
9«*.*Ci«:J:->-Cn M.mt®¥m#*> P £S<ttW¥ 

[0071] LED?*; ZfCDm^mmt r A 

7lfi±K, T> F- ^©Mffc;!BJ*««:r *> 5nlG a 
N)!. Si K-^nSSS^MJnnl^^iri/ F 

MGaNJf. ^iC^£I4iit 5^' >; 71 i & 5 G a 30 
NS. #Fm*mi&-?Z I nGaNI, ^'JTllift-S 
GaNB*lt» h <t bG a NJl&ctfc$ft/c I nGaN 

GaNS, Mgr*iK-7 , 3n/cpMn>d»i' KH-r*-5> 
GaNJl*)JH^a®S#/c^iL'rabS„ <&*s. If 
•y r ■< i'MfotK.iHSM.XG a N@4^fiS3 tiv< f 7 r 
jfiS-er&s. */c pl^ftii, (SM«4 0 0-c 
£Ltr7--;u;*-ti-c*£„ ) jyf>yKJ:5t77 
>fr*«±©^bE)¥*S#{cpJ-ffifiJ-C. pn§3>$ 40 

[0072] — laspwusoDagisosiffl^^Ji-fflij 
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[0 07 3] C<D«fc5KbT«J&3ftfc;N'?^--y:*# 

y-fiK^FT*. CC-C#^#> F(CffiC>6tl&ttdflt 
^li^fcpg^S *vf. A u - S n g&*9tttttm*>$ 

SftSaimtttmiiA g*i*f * t> < . ^«»**8 0%~ 

9 0 a sr^-^ yzm^zttm&ic&ti-cR 

im$t*±X£imt UMffittSrlSLhSttSJCAu - S n 

# A F 3 ft fc L E D sr ^©Smfii i . ^ ? - 1? 
P3gi5JSM*ie>Sffi3ft/cS>;- K^ffii^r-eft^ftAu 

[0074] A v ^-^©Dfl^©*:?H:+#&C 

y b-i,cxmma^m±Liy-M.tm^7 
[0075] coDi^tcurff htitcftftmsicttbx 

mttm&®lZft I f = 5 0 0mAT{C*}l,>r5 0 
[0 07 6] (0^6092 > @9©*n< . U^FWf 

M 1 iiuescc b x&ytm&zmm-rz t . 1 «fc o 
fcSB$rajB?a^*«ij#-cts^^gA^#ens. eft 

**^bf-5.<!:S^ft-2>'>y 49HKD^ 

[0077] (ISffi^3) 02©iP< . sP©ii 
- i?Bfl» i >Pf *«: tfJ^gP*St£!jg|5 i «c S <fc 9 tc»^ 

sftfcy v Yzm^zumimmm 1 <bi^««:L/r^* 

[007 8] («660!l4) 04©in< . J<y*-i?W& 
±3ft-5>. 

[0 07 9] (1661095 ) 05 <Dia< . V f FCD&SPK 
S ^ ^ fcW fctHSSW 1 i U Xfm 

[0080] ccxmmtmi*. y. gcl ce©^± 
cft4r^Lrf#6ft6ftttK{b^i. K<br 
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i4oo* c ©ss-c 3 mmteis. l r h n 

0. 9 G 5 G d 0 . 005)2. 7BoA1bOi2 * 

ce 0 . 2»o 

CO 08 1 ] -FP'b;l'P-^9 0wt%iT-7Jl'S 

5 0 w t f b'<D&ym*m&3aK.w?(s 

U 22 0*C(cr3 0#R8to&J£ffc3tt£c<fctcj:')fe 10 
[0082] C©<fc 5 (C LTf#6:hfcfe^&322£#§Sg 

[0 08 3] 6 ) v fo^^ismsbk:. 

3l*gm#5 0 w t %^mititci^) n->4^*S-t* 
SfcWttHJ&F!) 3 <t laiflKe LTffcftggfcfl^T SiC 
5. fl&W5£PHf&^!W#£>*lS. 
[0 084] CmfcWl ) U ? K©#&M£SffflM&S|3«:, 

5 owt%M^n/ci/'j*-yMML< 20 

[0 085] (iyS0«8) LEDf-^U, »g<bL 
X.3&t\Z- ^aiam^fc** 3 7 5 n m©G a N*a» 

^m^yir-iy<Dm^\HliC^ A u - S n^4Kt tulBL 

LEDf :/©&Sffi <!: . ? ^ -^DagPJSB*> 

[0 08 6] Hb^ftttM^i L-tSrHP 

O, , S r CO s . Eu z O, . MnCO, , NH 4 C 

(Sr 0 .«a.Eu 0 .oi.M 
n 0 . 0 3 ) 1 0 (PO4 ) 0 C 1 2 <DlM&ktts;Z>& 
SfttSfl. MG-TZ. (SrHPCU : 1000?, S 
rCO, : 482. 4g, Eu 2 O s :16. Og.M 
nCO, : 35. 2g, NH, CI : 116. 5g)I 
f4£#S L ^-^ 5 ;l^©il£««: J; ->X&£X%MC 

m&?z>. c©s^iW4Sic, S3?. r*s**«eir 40 

©tt}J9fc!£«>. N 2 . H 2 ©S7E#fflSWHCT9 6 o*c 
/hrt?l 2 0 0"C$tIiaO. tlSSPl 2 0 0-CT3 

[008 7] 11^3 inns© >; ? f*jsi». m 
»BT i 02 /s i 02 fe&&&sraf&jraii**$tit 

**J60!|-C«. BifiBpm£Hffl&©ieg^3rtt 

jja«ciiijes*i*vj\ » F©a*tt«w©^BBX»/ 

SWWBf tcRt? Z c t tfi-c Z 5 . 50 
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[0088] cc-c. fltneit«tt*jiiMUtt. «»mr 
xmrnn-ctt, mnrnwoitzmt? sled? 

gwr^-r set WBimtez&tmmm ens. west 

m<*£H?«Stt. iWSfr*)l<iffi®»*Jl©^i{*«lg 
< . £ fc. ffit©#*5Wi££iI5e-f SCi^t*, 

^©iSSKStt/T 1 0 o%ttm>&mm*m2>ct& 

t?£S. JlftffjCCW. T i 0 2 « Ta 2 C- 6 RC/ZnS 
a>£&Si¥J; 0 >gtf*ifc4>&< <fc 4> 1 o©^«^e>i5:S 

nsmvrmmt. s i o 2 rotisFj #>&&&«M:9a 
Kicmw.tLT&&i,-?z>tt : f*Lt,\ 

[0 0 8 9] ^«C. nhtitd&lt&k S iO,©7^ 
-^^(JffitS^iJ*- hn-fe;UD-X9 Ow t%£r-T 
JU5^-1 0wt%*i6^SX-3";-«:$WS-B-. K 
©a*tt^SP©WfflfC^ 3 nfc b?IB^«»^P«M© 

#®tc^u. 2 2 0-«cr3 0^ia»n^is<t3-ii-sc 

3A-*8'J 5. KJcrtglBHSB^^b^— A&g&f? 

l6*t5Cim. feSffi«(x. y) = (0. 3 8 
4. 0. 332) ©£fe)frW#6nS. 
[0 0 9 0] (3K&0I9) H«^BafM©^D{C. 

■mm* p b 6 ^ s ^/ vxm&Bisrr zummmw 8 
«®Tf sfc©©{Bffit4#fa±;*ftSo cct. striae 

B&i§«f S C <!: *5W«6ft *>©-C*fttf #{CRS5e$ nft 

[0091] (mmmi 0) LED^^tu. 3 7 
5 n m ©G a Nmtwzm?zmm¥-m&m=f-*$Lm 

^ K©^*tt.«gp©^®ffliJr*s±M^rsj{c. 01 2 
©an < , utefli 8 1 mmommimi^m LR-^imm 

(CT i O2 /S i o 2 ^6ftSilSf*^@»K4*-rS 
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c o o 9 2 ] cct, mte$tfkmtofci&mtk*m'< ■ 

% h * fe ft» ft JSS^T £ C i ** ojfllfc K«»lBS:i&W T 

[0093] c©i^{cot:t#6nfc^^g«. xtn 

[0094] 

[»«©»*] *^H^cD^£^g« t jn*mM£twr 

EiiBior«>^'fb-rscift<fi!iitt*«^f-rsc:i*sr 
**. cnccto. mstt*iiS<a.oMW<tPi^©^^. 

[ias©iBmftSie§] 

[01] HI »*#»B©»JiaM*5W^EflWBH 
RCflWfftllWHia-C**. 

[ 0 2 ] 0 2 tt#|6iP!©f6©l&*«g*mTfl5WP 

[ B 3 ] 03 «**?8©ffi©«3^IK%^-rii«fl«J»t 

[04] 04 »:*:#6?8©te©?6^K*^«5£tt»i 
ffi0-C&£. 

[05] 05 it*&w<Dm<D&ytgiS*:ffrr mz&jm 

M0r*S„ 
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